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(57) Abstract: The invention discloses a new kind of polypepude-rat tricarboxylate earner 39 and the polynucleotide encoding 
said polypeptide and a process for producing the polypeptide by recombinant methods. It also discloses the method of applying 
the polypeptide for the treatment of various kinds of diseases, such as cancer, hemopathy, HIV infection, immune diseases and 
inflammation. The antagonist of the polypeptide and therapeutic use of the same is also disclosed. In addition, it refers to the use 
of polynucleotide encoding said rat tricarboxylate carrier 39. 
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Mi 

★Aflat frk*m&7 — s. 

Mm 

BLto$$tolf[. 0!l*P ADP ATP &#i£*6l±£i£^iM§ii#£. 
****** 90X/ B £|fet ttftA, llttA^^. 
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(ADP/ATP «fr,**it**,2-|LftA-*/#**«*A*ffi**6)A* = JK 

= *-#ft«:*W*^#^Sr6, & Chappell A Haarhoff £ 

MllL&&fr'¥&% ( 1967 ) . H^**. £S-D-####, D-A L- 

= tttft&i*. 1, 2, 3-|Eii (BTA) £MM37# 
i|ai = «**^#3tl!|***»ft#**^4dlZi**l» A. Coleman 

$zmmmm&m&m®E.m%fr-t® : ®L%&&. =*««**£ 

6tK^±% 94%^f5]-|4^ 97%«f#^tt. JL^#«# 5 £ 6 f^E^, 
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*£MDNA***«ft. 

IMM 

ft, BPMi 

;Mt«tt3-*@tt**#*#463R5&*ftfc 39 ftjMI«fttM 

*. 

*ifcWWi3-.^B«**#^*««iflL3**** 39 ft#$Mft£0x 

*£<!Sft3 -+@ 39 ft**. 
*iftWW^-^0W**ft^Xt*i(tWW^*i &=£&«ft 39 ft ft 

*J(fc'!llttJ5-*Sft**#T — 39 ft£# 

0*1*1. 

*it««tti3-^e'W**^«f763ir^ 39 #f«ft&^ft 

*M#&-$#&fti£jft> i£#&JIA«, A^SEQ ID No. 2 

JftJIM SEQ ID NO: 2 IIM?J«M. 
«#: 

(a) £«&&#SEQ ID No. 2ft£*#*jft£fttt£#$Jt; 

(b) Jg**«U)£#W**«; 

(c) £ (a)jft(b)ft^«^*^J»|*#£>95*^HttW#*#«. 

^#^ttft^^J^^ITMft-#: (a)** SEQ ID NO: 1 * 
114-1082 &ft##|; jfP(b)J|#SEQ ID NO: 1 + 1-2947 it ft#?'J. 
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39^^^^^^t«^?'j^. 

0 08 fc, "C-T-G-A" SiZZfttoftfl "G-A-C-T" 

Ji#*^W#«^llit^*ttSA*ttW*frTift^*^ (Southern*? 
Northern Up ifc#) £*±H*tt#fl#*£iMr*r* 

(Lasergene software package, DNASTAR, Inc. , Madison Wis. ) . MEGALIGN 
€^»T*#^HW***iClusterJ*fc«Wl i l , *^ll , ^5!l(Higgin5 1 D. G. 
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P.M. Sharp (1988) Gene 73:237-244). Cluster7fci|i£&£j0r#ft*fr£Pl tf) 
# ?'J A *> # ?'J B i: ft ft # |5| & w ^ ^ 51 it T * it g : 

x 100 

JffUtt ftM-ft n a + W W ?'J B t W Rl t 

^^lMitiiCluster^^ffi^^^^^^^)i^Jotun Hein $]&$$#?'J 
iCftftM'teW^ (Hein J., (1990) Methods in emzumology 183: 625-645), 

u &X n &%%¥f%Wn&Mkftn3.m&$&ftrt. U &X%" k% 

sfc&#fc£4&&£ : ?-. ^^r^^^rn^^f 

"ftft" £t£t«ft#iF-&£«, *P Fa. F(ab') 2 #Fv, 
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****J:l!/ fc &+-tt±*. 39 ^^llJflftlllf^ 

^ifeWftftT-ittttt^* S. = &##ft39, #£*±&[JjSEQ ID NO: 2 

(#&#*#**,**&£) tfJ^fcttft**^**^** 
*# (II) *+-+*£*ft**#£-ttt 

(III) £ + 

( fck«£#Jft*«#Hfc£$, ^*pMZ,~#) *# 
( iv) ^tFftiiP^t^^?'JSIi^^^^#Mfi5^^^#^/f ?'J ( *p 

#£ B M$7&£&« (£###) , SEQ ID NO: 2 ft 

m%m0M0%t%.&&. *km%mmn&% m id no : i ^ 
&m®0m®%}kAm&M cdna t& 

£tt£##SU?*l£"fe# 2947 ( 114-1082 ) 7 322 

WTK* DNA RNA DNA cDNA, H 
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S&DNAsfcAX^J&ftDNA. DNA ?rei£J|Mttt#&;R4|tt. DNA!TK£««$4i 
##«*HI. 4WjftWflfctt«3E#*l*rM SEQ ID NO: 1 0f 
*M»H*#*«#«**fc. *»***Jtf/fl. 

SEQ ID NO: 2 feJ§ SEQ ID NO: 1 Jjfr*tt£«&£# 

*l#£J8ltt#*#?!|. 

&4SEQ ID NO: 2 K Jft»*tttt*«i;f *l; 

^ 50%, 7o*w*|gn4) . ^mmwA^r^i^T^^mfh 
$0 mm ten® <i)£8i* 

**B£#&»ifiIjfcTtt*£*ifcJft. *> 0.2xSSC, 0. l%SDS,60'C;j£(2)£& 
BiMlPfl^tt*!, ft 50%(v/v) ¥ ftJBr, 0. 1%/jN^iLyf/O. l%Ficoll, 42'C#; * (3) 

JL, ^£W$#$3S$ft#JM SEQ ID NO: 2 fftjFft3&1h2 Jft**B H ft 

10 20-30 

50-60 ioo ^$#mx. **^ft*^--f**wr 

(*» pcw K*&*/*£jr«4i.£M«* 39 
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*Mft dna ftmnk®t%i : fl%&&n: d^siidna^^^dna 

If ft 2Mfc#£# DNA jf ?>J DNA. 

±«iJ#J#&t, #&£M DNA ft^t^. DNA fr?mt&fc% 

&%.tikJ%M&- %.tit&mm%&cWh%ntHft%. #«#&ftcDNA 

-ft ft cDNA mRNA ft#& e,#£#r/ft*&tt&#. «J±M/A$ A 

(Qiagene) . cDNA X#&;§:ii7f ft#& (Sambrook, et al. , 

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory. 
New York, 1989) . i£ *T#f>J $ 4k#$ ft cDNA ft> Clontech ft cDNA 

cDNA X# + <i$&«^ft*0. 
R-f): (l)DNA-DNA £ DNA-RNA (2) # E ij ft ft £ k \ (3)*J 

39 ft&f^ft*^; (4)*3£ft£#ft##*£4**£tt, 

St l00*£#a. ibb^h, IBtft-fc&itf * 2000 

ftM±ttf^$ft DNA **J. ^^H^ft^S*^^^M-^^^^«^I#t4t. 
DNA$Btft#tt^JB&^l£l^i£, &#*#*<*P*tt**'*)#. 

^^(4)^^7*t> #38 & = 39 M*iiiftS-6j*#J«&£# 

Western £p$&, Bf$&£M& (ELISA) « . 

JsZ j!I PCR & # ^ it DNA/RNA ft # ?£ (Saiki, et al. Science 
1985; 230: 1350-1354)*ffcfcfl ^&#*Mft£@. ftfl&ftfcJlUt^ + flMJ 
£-fcft cDNA tf, TTibs&ftM RACE & (RACE - cDNA $ f" PCR 

^t****iaii±#JR*jjt^«^ftftrJtW DNA/RNA 

*p±»#£jft*i^ft£s, dna ®P&%mm$\ 

(Sanger et al. PNAS, 1977, 74: 5463-5467) 
#ffJSL*$fT. *Bill^W« cDNA ;f tl#f«<Hcft cDNA 
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+ , 46^BL = «*tR# 39 S^'J^AMftt, ##J* 

<ff#. tt*A8J»#l#. 'tftMMMMii*. i£#tii# 

(Rosenberg, et al. Gene, 1987, 56:125); & "it & # ft *B J& 
+ pMSXND ^3£$ft(Lee and Nathans, J Bio Chem. 263: 3521, 1988) fa 

^ARW^AR^W^^te^f #*£MSLE»fc«ft 39 ft DMA # 
^fa^it^#t/^#^^7t#^*iit^. i^l^^Mil DNA 
DNA ft 1*1 S II&tR^ (Sambroook, et al. Molecular Cloning, a 

Laboratory Manual, cold Spring Harbor Laboratory. New York, 1989). ffc 

i^#f-^*&0!|-^: AJMf ft lacj£ trpjg^; X Mftft PL M 
f-;*«^^^feCMV4ff^^^^^»HSVJJIi#M^^f-^*!^ft»| SV40 
Jg^. &#*ii#ft LTRs fr£fc-&e>tt^&fl£H£*#$flte#*#ftl 

fcfc&jh* &«ft + #A£5lf-#fl#£ft££ffi$ + 
MS. DNA;t£Mi£M0f-, iffA*^ 10 fi] 300 ^«*h 

ft/a^a-fijuts&Httfc*. TM*#«f-&fc£*tt*#&*#--*itt ioo 
n no^&&m sv4o &%n&%#M~mftPM%&^u&BM 

'I41X«£«£6 (GFP), #/8^*»;rf«WlS^*#ft*t#*tttt$. 
*««-**#Afl#***»^iiMS»**/#*iS*!E7D# 
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Jfe*P;JM% S2 # Sf9; CHO. COS « Bowes l*«4flflfe$. 

M DNA ffi CaCl 2 &&3£, ff/StijJr* 

&*«&#r$K *r«#ftJIJfI MgCl 2 . *>*M, ftftM/SfefftftTf 
fctfr. l^±iM4#, *T4/8*pTtt dna ^M^&j/u&ii, 

it ait DNA ft*, ^ffl^t^^^^^t^?^^**^^^^ 

It^lSl^i^ 39 (Science, 1984; 224: 1431). -WMKlT#f: 
U)./fl*3t«tt#*&A 39 #/9* 

(2) . ££3t«^#*+*JMr±4njfe; 

(3) . + ftft*6J». 

(2) t, «M#>t±M, ^tM^^^i^ 

Illilil 
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EB 2 & = 39ttjfcfi#&JKftJfc*.&ffi< SDS-PAGE)„39kDa 

f$&#*PSambrook# A, &f-£fe: (New York: Cold 

Spring Harbor Laboratory Press, 1989) tl^^M- # 8? H8 *l i£ /" ffi 0r 

«0J l: 8L = **«*39fl«fAB; 

ffl#^t,M/^/t.^-#ii«AjfeJi^RNA„ ffiQuik mRNA Isolation Kit 

(Qiegene i^fS) Jk&RNA + &$poly(A) mRNA. 2ug poly(A) mRNA*£$&f 
j^JglocDNA. ffl Smart cDNAfcfti&M $ I Clontech )#cDNA# ft & AS'JpBSK (+) 
t^(Clontech^f]/ 4: p B D)^^^tji^±, W5a, Hltt#jftcDNA*£. fflDye 
terminate cycle reaction sequencing kit (Perkin-Elmer^ 3] f- ^OABI 377 
I ^«^(Perkin-Elkei^^)*^*AftW5'#B3 / *i»«^J!|. W^^cDNA 
/f^&#ft^#DNA#?>JM# (Genebank) $frtfc&, 

O703A07^cDNA^^J^Kr^DNA. jti££#-j|*| §| &*M* fc&#r'£ft#AcDNAtf 

0703A07^ir^^^cDNA^2947bp(^SeqIDNO:l 
J5fT*) , >Af 114bp£1082bp#--*969bpttffj8cW3Ml& (ORF) , 
£61 (fcSeq ID NO:20r*) . jftpBS-0703A07, 

^2: cDNA 

(Basiclocal Alignment search tool) [Altschul, SF et al. 
J. Mol. Biol. 1990; 215: 403-10] , £Genbank, "Swissport#8##i!fcfTfi|*ft.*. 

3ttflr6£Genbankft>fcAf #S70D11. *6*E»g**-f ffll. MEM*. 
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Primerl: 5'- GGGGACCCGCGAGGACGCCCTGGC -3' (SEQ ID NO: 3) 
Primer2: 5'- GCCATTTTTTCTTTATGAGGAAAT -3' (SEQ ID NO: 4) 
Primer 1% #-fSEQ ID NO: l#j5'»f lbpff&ft j£fi# ?>J; 
Primer 2^7 SEQ ID NO: + ^3'« ftj^'J. 

^&#: £50 m l$&j£ft$ + ^50mmol/L KCl,10mmol/L Tris- 
Cl, (pH8. 5),1. 5mmol/L MgCl 2 , 200 n mol/L dNTP, lOpmolSl^). lWaq DNA|^^- 
gf (CI on tech<£ £PE9600^DNA&#if;ft (Perkin-Elmer^f]) _t#T?'J#- 
#&j£25>MS|$: 94°C 30sec; 55°C 30sec; 72°C 2min. &RT-PCRH-|5] Etfi£ 0 -act in 
^PS'l4^,BS^^^g^^R|.|4^ ( 0S. r*/ e &/flQIAGEN^tttf*|£$Mk. /g T A 
£l£#*l£££l<JpCR|tflU: (Invitrogen^i^n ) . DNA#J!|&tfg**UiPCR 
r*#lftDNA/f^SEQ ID NO:10f*ttl-2947bp&£ftffi. 

»#]4: Northern ***^H. = jft*ft*39jfeBW*3fe: 

jfl-#j£&JR&RNA[Anal. Biochem 1987, 162,156-159]. 
t«»-fll£#&. EP^l4M#^»il-25mM^^t^. 0. 2M£M ( pH4. 0 ) 
Xtfi&iitfT^jfc. >Al^«^^^^l/5«^t#-#^^ (49: 1), 
£j<K\ *>A#E* (0.8ft#) ##>&#M^#S|RNA7A,&. # 

#5JftRHAjt^70%Z,#jJb*. f *^#"f* + . $20 ng RNA, £^20mM 3- ( N- 
■■^ft) (pH7.0) StMLM-lvM EDTA-2. 2M^ gftl. 2S||||I _t$ 

fT^*. $£##£$$£HI*igU. $a- 32 P <JATPi|i±tt*l5l«f**J# J, P-#i£ 
#DNA#Bf. J^ffiWDMA##*g|lJ?f#WPCRr*WSLS«***3946^E^J!l 
(114bpS1082bp). #32P-#i£^lt# ( #2 * 10 6 cpm/ml ) £##TRNAft?8#^& 
«£-« + ^42°C&&it£, fcfcfc&^SQH? tt-25mM KH 2 P0< ( pH7. 4 ) -5 
x SSC-5 x Denhardt'sig$*P200 jx g/mlM^tDNA. ##iJl&l * SSC- 

0. l%SDStf-55°C^30min. ^Phosphor Imager^^^t . 
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mseq id wiimwmmmn, w^^It^m^, if 

Primer3:5'- CCCCATATGATGTCTGGAGAACTACCACCAAAC -3' ( Seq ID No: 5 ) 
Primei4: 5'- CATGGATCCTACAATCCCTTATTGAAGTACACG -3' (Seq ID No: 6 ) 

J«iWa3l*W5'jS^ai^*NdeI5fPBainHI»^iA, @ ti& 05'$ 

*>3'tfAMWf #|. NdeI^BamHIS|^ji^^ J ert^lc^»pET-28b(+) (Novagen 
Cat.No.69865. 3)J:ft&&te|^St#A. @ ft^StflpBS- 

0703A07H&«#1, #tfPCRM. PCRJt £&#;&: &ft#|50 p 1 + £pBS-0703A07 
MlilOpg. 51 #/Pr imer-3^uPr lOpmol , Advantage polymerase Mix 

(Clontech^^l^fp ) In I. 94°C 20s, 60°C 30s, 68°C 2 min, £25^ 

# if . ffl Ndel frBamHI M ^Jffft^ I &pET-2 8 (+) $tft7m® , 0 & A it 

<&ifc/*30ng/ml) ftLB«4£#it«, /^*PCR#fcffi&PB&*;flb, #M 
$&#?'JiE$ttPBte&lg: (pET-0703A07) ffl«.ftl5*#lftftfe#ftAi& 
#i BL21(DE3)plySs(Novagen^^/ c B B p). &^Hr|pg# ( &&&30 n g/ml ) 6^LB 
ft*****. ^±tBL21 ( pET-0703A07 ) £37°Cig#S#$££$ , *>AIPTG 
£&«lmmol/L, «g#*M*Sf. WMf J'^IJiJl, 

fflft^6^ft«,8l (6His-Tag) £*Pj£ft£His. Bind Quick Cartridge 

(Novagen^fl^ft) ^jg*r, #19 Tftfctt @ W*6 RE fc**MM9. &SDS- 
PAGE4.&, ^39kDaft#S!|-*-ft*f (BB2). ##£PVDF$U$ Edams 

&M&%m-%%,&1$Lftnfrft, &*N-J»15>Ml&aJ§SEQ ID NO:2#r*ftN-5$ 

NH 2 -Met-Ser-Gly-Glu-Leu-Pro-Pro-Asn-Ile-Asn-Ile-Lys-Glu-Pro-Arg- 
C00H 

(SEQ ID NO: 7). M1t&&fr+Mft£l5r&fa&&&£&, 
7T)i#i5L: Avrameas.et al. Immunochemistry, 1969; 6: 43. JfJ 4mg_fc.3£jfn. £j 
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+ &*&IgC ##Jft££«ft$lMttSepharose4B&_t, AUlgG 

w^m^a, #$, «, am, 

^4«#ifttHB^^* ( Rfci«»^4E: fr±J*2fc*?frffift$*§*P Cushing $ 
£. AMJol^, te#pii£, «4fiL£, ftiiMit'f 3 *, + f« 
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39 & = 39 

ftfc. MMft, Fab ft&fr Fab dfctttf 

a. 

pxmm^^r^n & = 39 ( 

= 39^j4^lt#L#^^^^^fS ; r^f-^^^t7tt(Kohler 
and Milstein. Nature, 1975, 256: 495-497), = A B-&$££jH& 

#, EBV-***tt*f . ftAfc££##A*tt^*EII£#fc£tttt*rfll& 

(Morrison et al , PNAS, 1985, 81: 6851) . i!5 #-4t*bfr 
Wtt*(U.S. Pat No. 4946778)*^-f4AttBL=jK*ftfr 39 

& = 39. 
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^M + ftftftt^-f B.5&5Mfr* 39 &fit 

ft, FISH *^sjD*itj6,*«l^. *4k + J?fft*ttBL 

= 39 «W$#Sl3j£$£ft 39 + ftf *ttfo 

= *«*fr 39, K#tirt*&ttB. = &tt«# 39 fcit. fljto, 

Elltfr 39 f #^^ft*WIL = ««** 39, I 

& = 39 *ife*»tt^t^f*tt**. **f-*!#tt*afc«ft*>i£ 

a^tS^flf #1 

39 ^***««*BLS«««* 39 

#££#fctttfifc#**W#fcTirJ(L-f 6***USa«brook,et al.). £*bf 

t; * tftM&^&fti^M^AMt, 

##Ji,EM$ft 39 mRNA RNA #> DNA) 

18*. I*. «»*-fttt«f^tt^*#^ RNA RNA * 

^wji«^fa#^fc rna ®m&%%mmtim%. ikx® 

RNA $> DNA RNA £ DNA *P@#$$&JBr 

ft#£j*&^J#3M£##W&#&rit£ffi. RNA ^f-^i|3±^^^ RNA 



* > 
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1$ 

ft DNA DNA &*£Sj#HMf RNA JR£B* 

mu,3.^m^ 39 39 

5^^l^iSTlStti# 39 ft#«i£. *P$ft*&S,£&#«fc 39 ft DNA 

Southern Northern ^JifcJi. &S###i£#JI: / £ 

ft & n (Microarray)^ DNA "&0& 

##ft3l#lM RHA-|[^^g(RT-PCR)^ri»&^«t*BL5.»*«^ 39 
ft«/*4&. 

= 39 &m 39 
i. 39 *jw*3t4a^iE#»4aR£iSfe«ii* 39 dna 

^tkft^^t>^^i^^^M^^tfi'< 5 I#tf .^"ill&^ft^*^ Southern 
DMA#*|&*r, PCR « #«$f]£$. %$ta^&%*ft$& 
ft*i£, Elfc/n 1 Northern *p&&. Western MM H&£tf$B'££&£ . 

*fctt*fMi*JJMirW-$##*. B*. f * ££&tft-tft&Mft:ftft 

**cDMAt!|#PCR5l*(ifcifcl5-35bp), *T 6M#fll£&"f *t 
^!P*^^^^i L 5l^ftA^Elft^^^IS&4/ t: iritft^&. 

**. ffi#i£tt**£ifctt!H^«*iMB*&«ifc. M$&&tft##ft 
cDNAj£. 
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&ik$.ft$>tfcfcik. Jlfc&#ft#i£, #J*LVerma#, Human Chromosomes: a 
Manual of Basic Techniques, Pergamon Press, New York (1988). 

«^|0S«#^l. JH^Jft. V.Mckusick, Mendel ian 

Inheritance in Man (»[ i| ii % Johns Hopkins University Welch Medical 
Library$«#). flU^iiitiHUMr, $&£0« &&tef'Jlfct#« 

# + Alft fc ¥ >T % Vl £ Jfl & f cDNA If g| ft PCR-5T & iJ ft « 
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(2)SEQ ID NO: l#ff§&: 
(i)#?J#€: 

(A) -feiJE: 2947bp 

(B) HS: tt« 
(04H4: J5l^ 
(D)£#g#: ^-14 

cDNA 

(xi)#?J#i£: SEQ ID NO: 1: 
1 GGGCACGCGCGAGGACGCCGTGGCGGGAGAAGCGTTTCCGGTGGCGGCGGAGGCTGCACT 
61 GAGCGGGACCTGCGAGCAGCGCGGGCGGCAGCCCGGGGGAAGCGTCCGGGACCATGTCTG 
121 GAGAACTACCACCAAACATTAACATCAAGGAACCTCGATGGGATCAAAGCACTTTCATTG 
181 GACGAGCCAATCATTTCTTCACTGTAACTGACCCCAGGAACATTCTGTTAACCAACGAAC 
241 AACTCGAGAGTGCGAGAAAAATAGTACATGATTACAGGCAAGGAATTGTTCCTCCTGGTC 
301 TTACAGAAAATGAATTGTGGAGAGCAAAGTACATCTATGATTCAGCTTTTCATCCTGACA 
361 CTGGTGGGAAGATGATTTTGATAGGAAGAATGTCAGCCCAGGTTCCCATGAACATGACCA 
421 TCACAGGTTGTATGATGACGTTTTACAGGACTACGCCGGCTGTGCTGTTCTGGCAGTGGA 
481 TTAACCAGTCCTTCAATGCCGTCGTCAATTACACCAACAGAAGTGGAGACGCACCCCTCA 
541 CTGTCAATGAGTTGGGAACAGCTTACGTTTCTGCAACAACTGGTGCCGTAGCAACAGCTC 
601 TAGGACTCAATGCATTGACCAAGCATGTCTCACCACTGATAGGACGTTTTGTTCCCTTTG 
661 CTGCCGTAGCTGCTGCTAATTGCATTAATATTCCATTAATGAGGCAAAGGGAACTCAAAG 
7 2 1 TTGGCATTCCCGTCACGGATGAG AATGGGAACCGCTTGGGGGAGTCGGCG A ACGCTGCGA 
7 8 1 AACAAGCCATCACGCAAGTTGTCGTGTCCAGGATTCTCATGGCAGCCCCTGGCATGGCCA 
841 TCCCTCCATTCATTATGAACACTTTGGAAAAGAAAGCCTTTTTGAAGAGGTTCCCATGGA 
901 TGAGTGCACCCATTCAAGTTGGGTTAGTTGGCTTCTGTTTGGTGTTTGCTACACCCCTGT 
961 GTTGTGCCCTGTTTCCTCAGAAAAGTTCCATGTCTGTGACAAGCTTGGAGGCCGAGTTGC 
1021 AAGCTAAGATCCAAGAGAGCCATCCTGAATTGCGACGCGTGTACTTCAATAAGGGATTGT 
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1081 AAAGCAGGGAGGAAACCTCTGCAGCTCATTCTGCCACTGCAAAGCTGGTGTAGCCATGCT 
1141 GGTGAGAAAAATCCTGTTCAACCTGGGTTCTCCCAGTTACGGAAACCTTTTAAAGATCCA 
1201 CATTAGCCTTTTAGA ATAA AGCTGCTACTTTAACAGAGCACCTGGCGTGGGCCAAGTGCC 
1261 TGATACTCCCTTACACTGAATCATGTTATGATTTATAGAAATACCTTTCCTGTAGCTTTT 
1321 ATAGTCATTGTTTTTCAAAGACGATATACCAGCCCTCACCCAGGTTTTAAAAAAGCACTG 
1381 GTAGGCATAG AATAGGTGCTCAGTATATGGTCAGTAA ATGTTCTATTG ATTATCA ATCAG 
1441 TG A A A A AAGA AATCTGTTTAA AATACTG A ATTTTCATCTC ACTCCCATTCCA A ATCAAGG 
1 5 01 AGATCTCAGCAGTGAACTGGGAAAATACAAAAGCTCTGGGCTAATCTATAAAAACTTACC 
1561 CTG A A ATATTAAGGGCAGTTTGCTTCTAGTTTGGGG ATTGCGCTAGCCCAATG AAGGTG A 
1621 TGAAGCTTTTGGATTTGGAGGGTAAAAGCTCCTTCACACCCCTTCCAAAAGTCAGTCACA 
1681 GACCACTGCAACATGCCTTCCCTGCTGGATCATTATATACATTCAGATTGTGAGTGGATT 
1741 GCCTTGGTTGACTTTTAATTTATTGTTTTTTGTTCTTATAAAGATGATAATCTTACCTTG 
1801 CAGTTATTGACTTTATATTCAATTATTTACATCAAATAATGAAATAACTGAAATGTACAA 
1861 ATGTCAAATTTTGGAAGTATATTCAATACCAATGCTCTATGAGTGGGCTGAATCCAGTTC 
1921 ATTGTTTTTTTTGGTAAGAAGTGAGACTACAGTTCCAGCTACCTACATGTCTTTTCTTGT 
1981 CATCCTTATAGATCTCTTTGGCTTTCAGAAAGATACAGTGATAATGTGTGTATGAATCAG 
2 04 1 TCACA ATGA ATTTTACTTGAATATTGTATGTTGCATTCCACTTCATTTGA AAATAATGAA 
2101 ACCATGTACCACTGTTTACATCATCTGTAGTGATTTCATAGATAATATATTTAATATGAC 
2161 AGATTATGTTTCA ACTCTGTAGATGTTTA ACGTCATAG ACAGTTGGCCCTCTGTATCCGT 
2221 GAGCTCTATATCTGTGAATTCAACCAAGTTTGGATGGAAAATTTTTTTTTTTTTTTGAGA 
2281 CGGAGTCTCGCTCTGTCACCCAGGCTGGAGTGCAGTGGCGTAGTCTCGGCTCACTGCAAG 
2341 CTCCGCCTCCTGGGTTCACGCCGTTCTCCTGCCTCAGCCTCTCTGAGAAGCTGGGACTAC 
2401 AGGCGCCCGCCACCACGCCCGGCTAATTTTTTTGTATTTTTAGTAGAGACGGGGTTTCAC 
2461 TGTGGTCTCGATCTCCTGACCTCGTGATCCGCCCGCCTTGGCCTCCCAAGGTGCTGGGAT 
2521 TACAAGCGTGAGCCACCGCACCCGGCCTG A AAATATTTTCTAAA A AGATAA AAAATATAC 
2581 ATAACGATGAAAAATAATACAAATTTAAAAACCAATACAGTATAACAACTATTTACATAG 
2641 TCCTTACATTGTATTAGGTGTTATAAGCA ATCTAGAGATGATTTAGCA AGTATACAGGAG 
2701 GATGTGCCTAGGTTATATGCAAATACTGTGCCATTTTATATCAGGAACTTGAGCATCTGC 
2761 AGATATTGGTATCGGAGGGCGGTCCTGGAACCAAGCATCCACGGATACTGAGGGGTGACA 
2821 TTTCATGAAGTGTAGATCATTGTATTCAGAGATTGTAAATGAAAAAAATATAGAAACTAT 
2881 TTAGTTTTGGTAGATTTTTTTTCTGACAATGTGACCAGACTGAATTTCCTCATAAAGAAA 
2941 AAATGGC 
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(3) SEQ ID N0:2ttttJ&: 

U)-fe£: m^&m 

(ii)^f-HS: 

(xi)#?'J$3£: SEQ ID NO: 2: 



1 Met 


Ser 


Gly 


Glu 


Leu 


Pro 


Pro 


16 Trp 


Asp 


Gin 


Ser 


Thr 


Phe 


He 


31 Val 


Thr 


Asp 


Pro 


Arg 


Asn 


He 


46 Ser 


Ala 


Arg 


Lys 


lie 


Val 


His 


61 Pro 


Gly 


Leu 


Thr 


Glu 


Asn 


Glu 


7o Asp 


Ser 


Ala 


rne 


His 


Pro 


Asp 


91 Gly 


Arg 


Met 


5>er 


Ala 


uln 


val 


106 Cys 


Met 


Met 


TV — 

lnr 


Pne 


Tyr 


Arg 


121 u 1 n 


Trp 


lie 


Asn 


Gin 


Ser 


Phe 


136 Arg 


Ser 


Gly 


Asp 


Ala 


Pro 


Leu 


151 Tyr 


Val 


Ser 


Ala 


Thr 


Thr 


Gly 


166 Asn 


Ala 


Leu 


Thr 


Lys 


His 


Val 


181 Pro 


Phe 


Ala 


Ala 


Val 


Ala 


Ala 


196 Met 


Arg 


Gin 


Arg 


Glu 


Leu 


Lys 


211 Asn 


Gly 


Asn 


Arg 


Leu 


Gly 


Glu 


226 lie 


Thr 


Gin 


Val 


Val 


Val 


Ser 


241 Met 


Ala 


He 


Pro 


Pro 


Phe 


He 


256 Phe 


Leu 


Lys 


Arg 


Phe 


Pro 


Trp 


271 Leu 


Val 


Gly 


Phe 


Cys 


Leu 


Val 


286 Leu 


Phe 


Pro 


Gin 


Lys 


Ser 


Ser 


301 Glu 


Leu 


Gin 


Ala 


Lys 


lie 


Gin 


316 Val 


Tyr 


Phe 


Asn 


Lys 


Gly 


Leu 



Asn 


lie 


Asn 


lie 


T 

Lys 


Glu 


Pro 


Arg 


Gly 


Arg 


Ala 


Asn 


it • _ 

His. 


Phe 


Pne 


1 nr 


Leu 


Leu 


Thr 


Asn 


Glu 


Gin 


Leu 


Glu 


Asp 


Tyr 


Arg 


Gin 


Gly 


T 1 _ 

lie 


Val 


Pro 


Leu 


Trp 


Arg 


Ala 


Lys 


Tyr 


1 le 


Tyr 


Jnr 


Gly 


Gly 


Lys 


Met 


i le 


Leu 


1 1 e 


rro 


Met 


Asn 


Met 


lnr 


lie 


i nr 


u i y 


lnr 


lnr 


rro 


Aia 


Vol 

va J 


Leu 


rne 


Tr n 

1 rp 


Asn 


Ala 


Val 


Val 


Asn 


Tyr 


Thr 


Asn 


Thr 


Val 


Asn 


Glu 


Leu 


Gly 


Thr 


Ala 


Ala 


Val 


Ala 


Thr 


Ala 


Leu 


Gly 


Leu 


Ser 


Pro 


Leu 


lie 


Gly 


Arg 


Phe 


Val 


Ala 


Asn 


Cys 


He 


Asn 


He 


Pro 


Leu 


Val 


Gly 


He 


Pro 


Val 


Thr 


Asp 


Glu 


Ser 


Ala 


Asn 


Ala 


Ala 


Lys 


Gin 


Ala 


Arg 


lie 


Leu 


Met 


Ala 


Ala 


Pro 


Gly 


Met 


Asn 


Thr 


Leu 


Glu 


Lys 


Lys 


Ala 


Met 


Ser 


Ala 


Pro 


He 


Gin 


Val 


Gly 


Phe 


Ala 


Thr 


Pro 


Leu 


Cys 


Cys 


Ala 


Met 


Ser 


Val 


Thr 


Ser 


Leu 


Glu 


Ala 


Glu 


Ser 


His 


Pro 


Glu 


Leu 


Arg 


Arg 



WO 01/38369 

23 

(4) SEQ ID NO: 3 ft it & 
(i) 

(A) *£: 24$£ 

(B) £S>: m 

(om-. m 

(D)##&#: 

(xi)#?'J$3£: SEQ ID NO: 3: 
GGGGACGCGCGAGCACGCCGTGGC 

(5) SEQ ID N0:4ft{§& 

(A) *£: 24$£ 

(B) '*S: 
(O^'li: ^44 

(ii)^f-^S: m$m 

(xi)#?>J$3£: SEQ ID NO: 4: 
GCCATTTTTTCTTTATGAGGAAAT 

(6) SEQ ID NO: Stiff A 

■(A)* A: 32« 
(B)Hf: M 
(04H4: 

(ii)^H-lss: 

(xi)#?'J$:i£: SEQ ID NO : 5: 
CAGCCATGGCGGGGAAGAAGAATGTTCTGTCG 

(7) SEQ ID NO: 6 ft 41 A 
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(A)* it: 29« 

mm-, m 
(D)##g#: m 

(xi)#5'J$i£: SEQ ID NO : 6: 

CCCGGATCCCGCTGCTTGGCCTTCTTCAC 29 



(8) SEQ ID NO: 7#Ht&: 

(A) *£: 15^tM 

(B) HS»: |« 

(ii)^f-^S: 
(xl)#?'J$a£: SEQ ID NO: 7: 
Met-Ala-Gly-Lys-Lys-Asn-Val-Leu-Ser-Ser-Leu-Ala-Val-Tyr-Ala 15 
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1. -#£»WJft-R = &#«ft39, SEQ ID NO: 2 

&fkftn%*% SEQ ID N0:2Jff^ttft£*#*!|S^ 95*##E&. 

3. *P&*']g* 2 Jft^WJft. &#ttf" •fefc*** SEQ IDNO:2 0r*tt 

(a) SEQ ID NO: 2 #*ft**#fltt#lkjft#tfft. ft£ 

(b) (a) A 

(c) Jg (a) £ (b) 95%*Htttt£DE#8. 

SEQ ID N0:2Jff*fc£*#*m£##*. 

SEQ ID NO: 1 + 114-1082 -fi^^^J^ SEQ ID NO: 1 + 1-2947 i£##?>| . 

7. -ft&^mzmmtmfr, 4-6 + 

Till 

(b) /8fc*IS# 4-6 t «i£iMI«#ft«M^M±& 

9. -#^wi,stmt^ 39 #m£m$>j&«, £#«^#H£« 

(b) ^#tt + ^SiBA*a = ^«*^39»ttW^Jft. 

10. -#ft^#JttS4tttt*,*#^^J?fifetti^*tt^ = 39 
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12, *Dfc#JM 11 0r#ttfc£4fc, ##fc&-Ffc* SEQ ID NO: 1 0r*ft£ 

13, -ft&^g* ii 

14, -^lltlflW 1-3 +ttft~&#]H##&£ttfc#tt&£#&*§ 

17, jtp^jf * i-6 ^ ii zmn&^b 

«# 39 #M£«^MM^%. 

18. 1-6 A ll + ttfc-ft*IS#0fi£tt£flL 
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m i 

ft 1314= 305/322 (94%),*#tt = 313/322 (97%) 

&3.««fr39: 1 MSCELPPN I N I KEPRWDQSTFI GRANHFFTVTDPRNI LLTNEQLESARKI VHDYRQG1 VP 60 

MSGE+PPN I N I KEPRWDQSTF I GRA+HFFTVTDP+N I LLTNEQLE+ARK+VHDY RQG I VP 
&£$$tft: 36 MSGEVPPNINIKEPRWDQSTFIGRASHFFTVTDPKNILLTNEQLENARKVVHDYRQG1VP 95 

\kimt$ 39:61 PGLTENELWRAKYIYDSAFHPDTGGKMILIGRMSAQVPMNMTITGCMMTFYRTTPAVLFW 120 

GLTENELWRAKY YDSAFHPDTG KM LIGRMSAQVPMNMTITGCMMTFYRTTPAVLFW 
& = 96 AGLTENELWRAKYAYDSAFHPDTGEKMTLIGRMSAQVPMNMTITGCMMTFYRTTPAVLFW 155. 

&Ei$«ft 39:121 QWINQSFNAVVNYTNRSGDAPLTVNELGTAYVSATTGAVATALGLNALTKHVSPL1GRFV 180 

QWINQSFNAVVNYTNRSGDAPLTVNELGTAYVSATTGAVATALGLNALTKHVSPLIGRFV 
& = 156 QWINQSFNAVVNYTNRSGDAPLTVNELGTAYVSATTGAVATALGLNALTKHVSPLIGRFV 215 

H£itt^39: 181 PFAAVAAANC I N I PLMRQRELKVG I PVTDENGNRLGESANAAKQA I TQVVVSR I LMA APG 240 

PFAAV A AANC I N I PLMRQRELKVG I PVTDBNG RLGES NAAKQAITQVV+SRILMAAPG 
&£.$$«&: 216 PFAAV AAANC I N I PLMRQRELKVG I PVTDENGTRLGESTN A AKQAI TQVV I SRI LMA APG 275 

SU$$fft39: 241 MAIPPFIMNTLEKKAFLKRFPWMSAPIQVGLVGFCLVFATPLCCALFPQKSSMSVTSLEA 300 

MAIPPFIMNTLEKKAFLKRFPWMSAPIQV LVGFCLVFATPLCCALFPQKSSMSVTSLE 
ESMi ft: 276 MAIPPFIMNTLEKKAFLKRFPWMSAPIQVTLVGFCLVFATPLCCALFPQKSSMSVTSLED 335 

limmw. 301 ELQAK I QESHPELRRVYFNKGL 322 

+LQA IQ+SHPELRRVYFNKGL 
&zmm: 336 DLQAS I QKSHPELRRVYFNKGL 357 
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